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and for the power service, the whole of the coal raised being sold.
There is at least one case on the Continent of Europe where this is
done, though the conditions are very different from anything that
exists in this country. Still, as the author hopes that this book may
be of use to mining engineers in other countries, where water power is
more abundant than in this country, it may be of interest to discuss
the question. In every case of this kind, in fact, in every engineering
problem, there is one rule which should govern the use of apparatus
of different kinds, viz. the balance sheet. In the present instance,
even in the most favourably situated collieries, there will be a certain
residue of coal which can be used to fire the boilers, unless it can be
sold for more than the power which is to take the place of the steam
it would generate will cost. It is often supposed that water power
costs no tiling. Mining engineers will know very much better than
this, because they frequently have to pay high prices for water for
their boilers. The reason for the high price of water for colliery
boilers is not exactly the same as the reason that water power costs
something, but part of the reasons for one are the reasons for the
other. Water power can only be employed when it can be stored in
sufficient quantity, in reservoirs or ponds, to insure that there is a
supply of water for driving the water-engines at all seasons ; unless
some river can be tapped at a high level, and the water allowed to
run through the water-engine to a lower level, as is done so frequently
in those parts of America where there is no coal. In. either case there
is the cost of making the reservoir, the canal or pipe line which is to
lead the water to the water-engine, and there is frequently the cost
of the electrical transmission line to the point where the power is
required. The cost, then, of water power which has to'be reckoned
in the balance sheet is the interest on the cost of making the
reservoir, the canal, pipe line, shafts where they are required, as at
Niagara, together with that on the water engines and powerhouse and
transmission line. On the other side of the balance sheet would be
placed the cost of fuel and water which has to be paid for, together
with the interest and up-keep of the boilers, engines, and accessories,
or, as explained, the value of the coal that would have been employed
for raising steam. In striking the balance sheet where water power is
to be employed, when it costs less than the coal it is to displace, the
balance sheet will include on the water side the interest and up-
keep on the water engine and accessories, and the interest on the
transmission line, less the interest on the steam plant. If the differ-
ence between these is less than the fuel displaced can be sold for, and
there is a market for it all the year round, while water power is sure
all the year round, it is economical to employ the water power*
this con be insured it is not economical.